CLAIMS 



What is claimed is: 



1. A process for the preparation of a pluraHty of well-defined structures of at 
least one electronic device, said process including the iimgewise exposure of 
radiation sensitive material, said process comprises the step§/6f: 

(a) providing a support web; 

(b) providing a layer of radiation sensitive composition coated on said support 
web; 

(c) providing a pre-pattemed photomask, /said photomask comprises a strip 
formed as a continuous loop, said photomask pattem corresponding in form to 
at least one of said structures so as to permit an image of said structure to be 
projected by radiation passing through said photomask; 

(d) aligning said photomask loop a<^acent to said support web so that a portion of 
said photomask loop is in ge^ierally parallel orientation to at least a portion of 
said web. 



(e) selectively imagewise exposing said ladiatioiy sensitive material by passage of 
radiation through said photomask; 

(f) rolling said photomask loop in synchronized motion relative to said support 
web, said synchronized motion includes moving at least a portion of said 
photomask loop and at least a portion of said web in parallel in substantially 
the same direction. 



A process as in Claim 1, wherein: 

said step of rolling said photomask loop includes moving at least a portion of 
said photormask loop and at least a portion of said web in parallel in 



substantial!} 



said exposure step. 



the same direction and at substantially the same velocity during 
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A process as in Claim 2, wherein: 

(a) said step of providing an elongate support web includes tKat said web 
comprises a plurality of conductor lines for addressing mi<5rocups of at least 
one display device; / 

(b) said step providing a layer of radiation sensitive composition includes that said 
composition is a radiation curable material for/said structures, said structures 
are a plurality of microcups disposed as annicrocup array for at least one 
display device; ^ 

(c) said step of providing a pre-pattemed photomask includes that said photomask 
pattem corresponding in form to sdd plurality of microcups, so as to permit an 
image of said microcups to be/projected by radiation passing through said 
photomask; 

(d) said step of selectively exposing said radiation sensitive material includes 
selectively curing a porticfn of said radiation curable precursor material while a 
portion of said radiatjon curabLrinatenal remains uncured, said selectively 

id plimlity of microcups; and 

ectively removing said uncured portion of 
said radiation curable material while leaving on said web said selectively cured 
portion, so as to form said microcup array. 



cured portion correstzK)nding to se 
(e) said process includes the step of 



A process as in Claim 2, wherein: 

(a) said step of providing a support web includes that said web comprises a 
plurality of pre-formed microcups disposed in an microcup array for at least 
one display device, each of said microcups having a top opening; 

(b) said step of providing a layer of radiation sensitive composition includes that 
sa/d composition is a positively working photoresist composition, and that said 
l4yer is deposited upon said microcup array to close said plurality of microcup 
/top openings; 
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(c) said step of providing a pre-pattemed photomask includes^at said photomask 
pattern corresponds in form to said top openings of,a first selected subset of 

said pluraUty of microcups, so as to permit an im^ge of said top openings of 

/ 

said first microcup subset to be projected by radiation passing through said 
photomask; / 

(d) said step of selectively exposing said^radiation sensitive material includes 
selectively exposing the portion of said photoresist layer coordinate with said 
microcup top openings of said firs/selected microcup subset; 

(e) said process includes the step of selectively removing said exposed portion of 
said photoresist layer so as t^'^selectively re-open the top openings of said first 
selected microcup subset; 

A process as in Claim 4, wherein saiSt^rocess includes the steps of: 

(a) selectively filling said first micibcup sujbset via said re-opened microcup top 
openings with at least one of: alfirsj^lectrophoretic display pigment/solvent 
composition and a first liquid ciy^al composition; and 

(b) permanently closing and sealing said re-opened top openings of said first 
microcup subset. 

A process a^ in Claim 5, wherein: 

following /said step of permanently closing and sealing said re-opened top 
openings/of said first microcup subset, said process includes the steps of: 
(a) repeating said photomask providing step, said photomask pattern corresponds 
in form to said top openings of a second selected subset of said plurality of 
microcups, so as to permit an image of said top openings of said second 
microcup subset to be projected by radiation passing through said photomask; 
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(b) repeating said aligning step, said selectively imagewise exposing step, said 
rolling step, and said selectively removing steps,^so^as to selectively re-open 
said top openings of said second microcup sub^ef; 

(c) selectively filling said second microcup subset via said re-opened microcup 
top openings with at least one of;/^ second electrophoretic display 
pigment/solvent composition and a second liquid crystal composition; and 

(d) permanently closing and sealing said re-opened top openings of said second 
microcup subset. 




7. A process as in Claim 6, \\4ierein: 

following said step of permanently closing and sealing said re-opened top 
openings of said second microcup subset, said process includes the steps of: 

(a) removing said photoresist layer for at least the top openings of a third subset of 
microcups; / 

(b) filling said third mic^ocltpl;SU^^ said re-opened microcup top openings 
with at leas/ one of: al third ekctrophoretic display pigment/solvent 
compositionyand a third liquia crystal/composition; and 

(c) permanently closing and seajin^aid re-opened top openings of said third 
microcup/subset. 

8. A process as in Claim 7, said process includes the steps of: 

laminating upon said microcup array a top laminate, said top laminate includes 
a plurality of pre-pattemed transparent conductor lines for addressing 
microcups of at least one display device. 

9. A continuous process for the preparation of an assembled microcup array for 
at leasi one display device, said process comprises the steps of: 
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(a) carrying out the process of Claim 3, so as to form^id microcup array upon 
said support web, each of said microcups having ^top opening; 

(b) moving said web so as to permit at least o^i^subsequent process step to be 
performed on said microcup array in a generally continuous manner; 



(c) filling at least a subset of said microcups via said top openings with a fluid 
composition including at least /one of: an electrophoretic display 
pigment/solvent composition and/a liquid crystal display composition, and 
permanently closing and sealing said at least a subset of top openings of said 
microcups; and / 

(d) laminating upon said microcup array a top laminate, said top laminate includes 
a plurality of pre-pattemed conductor lines for addressing microcups of at least 
one display device, so/as to form an assembled microcup array for said at least 
one display device. / 

10. A continuous wpcess as imClaim 9jpA^herein: 

said step of fiUing, sealing Wd cloffing comprise filing substantially all of said 
microcups with a single miKl composition, so as to form an assembled 
microcup array for at least one monochrome display device. 

11. A continuous process as in Claim 9, wherein: 

said steps of filling, sealing and closing comprise carrying out the process of 
Claim 7 to selectively fill a plurality of microcup subsets with a plurality of 
different fluid compositions, so as to form an assembled microcup array for at 
least one multi-color display device. 

12. A process for the preparation of a plurality of well-defined structures of at 
least ode electronic device, said structures being disposed coordinate with a plurality 
of elements of said at least one electronic device, said process including the 
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imagewise exposure of radiation sensitive material, said process comprises the steps 
of: - ^ 

(a) providing a support web having a surface; 

/ 

i. said support web includes a plurality of^^felements of said at least one 
electronic device; 

ii. said elements being disposed in a repeated longitudinal pattern along said 
support web; 

(b) coating a layer of radiation sensitive composition on said support web; 

(c) providing a pre-pattemed photomask; 

i. said photomask comprises^a strip formed as a continuous loop; 

ii. said photomask loop is cpnfigured to have a loop face adjacent to at least a 
portion of said web surface; 

iii. said photomask pattern includes a plurality of photomask portions, each of 
said photomask poffions Ihavfflgv^ne of pre-selected transparency to 
radiation and pre-selected jppacity t^ radiation corresponding in form to 
one of said plurality of struc 

(d) aligning said photomask loop fako/^i generally parallel orientation adjacent to 
said support web surface, including aligning in a predetermined spatial 
relationship at least one of said plurality of elements to at least one of said 
plurality of photomask portions; 

(e) selectively/imagewise exposing said radiation sensitive material by passage of 
radiation/through said photomask; 

(f) moving'^ said photomask loop face in synchronized motion relative to said 
support web surface, said synchronized motion includes moving said loop face 
andysaid web surface in parallel in the substantially the same direction for 
substantially the same distance so as to maintain said alignment in a 
predetermined spatial relationship. 
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13. A process as in Claim 12, wherein: 

said step of moving said photomask loop face in synchronized motion includes 
moving said loop face and said web surface at substantially the same velocity. 

14. A process as in Claim 12, wherein: 
said step of moving said photomask loo^face in synchronized motion includes 
moving said loop face and said web surface at a constant relative velocity. 



15. A process as in Claim 13, wherein: 

said step of moving said photomask loop face in synchronized motion is 
carried out generally simult^eously with said step of exposing said radiation 
sensitive material. 



16. A process as in ClaimiS, wherein: 

said steps of moving said photomask \ooh face in synchronized motion and 
exposing said radiation sensitive ^aterial are carried out generally 
continuously. 



17. A process asAn claim 16, wherein: 

said step of coating a layer of radiation sensitive composition is carried out 
generallyVcontinuously. 



18. A prooess as in Claim 15, wherein: 

said step of coating a layer of radiation sensitive composition includes that 
saia layer is one of:: 

(a) a radiation curable precursor material for said structures; and 

(b) aiphotoresist composition; 
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19. A process as in Claim 15, wherein: 

said step aligning said photomask loop includes: 

(a) detecting at least one of: 

i. one of said elements of said web; and 

ii. a pre-formed marker on said web; 

(b) detecting at least one of said photomask portions; 

/ 

i. one of said portions of said pl^otomask; and 

ii. a pre-formed marker on said/photomask, and; 

(c) controlling the motion of at least one of said web and said photomask face in 
response to said detections, so /as to bring at least one photomask portion into a 
predetermined spatial relatioijship with at least one photomask portion. 



20. A process as in Clainyi6, w herein: 



(a) said step of providir^ a support web incluotes that said plurality of elements of 
said at least one^ electronic device includes a plurality of pre-pattemed 
conductor lines for addressing microcups of an electronic display; 

(b) said step of coafting a layer of radi^ion sensitive composition includes: 

i. said composition is a radiation curable material for said structures; and 

ii. said structures are a plurality of microcups disposed in an array for at least 
one electronic display 

iii. said microcups comprising surrounding microcup walls; 

(c) said step of providing a pre-pattemed photomask includes each of said 
plurality of photomask portions corresponds in form to at least a wall of one of 
saidmlurality of microcups; 

(d) said step of aligning in a predetermined spatial relationship includes aligning 
a/ least one of said plurality of conductor lines coordinate with at least one of 
said plurality of photomask portions corresponding to microcups; 
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(e) said step of selectively exposing said radiation^^^s^sitive material includes 
selectively curing a portion of said radiation curable precursor material while a 
portion of said radiation curable precursor/material remains uncured, said 
selectively cured portion corresponding to'^id microcup walls. 



21. A process as in Claim 20, wherein^aid process includes the step of: 

following said step of selectively exposing said radiation sensitive material, 
selectively removing said unciired portion of said radiation curable precursor 
material while leaving said^ selectively cured portion corresponding to said 
microcup walls. 



22. A process as in Claim/21, wherein: 

said step of selectively remov ing sai d uncured portion of said radiation curable 
precursor materia^is carrieci^ out generall^continuously. 



23. A process as in Claim 16, wherein: 

(a) said step of providing a support includes that said web comprises a pre- 
formed arr^y of a plurality^^df microcups for at least one electronic display, 
each of said microcups having a top opening ; 

(b) said step of coating a layer of radiation sensitive composition includes: 

i. said composition is a positively working photoresist composition; and 

ii. said coating step includes depositing said layer upon said microcup array 
10 close and seal said microcup top openings; 

(c) sai^ step of providing a pre-pattemed photomask includes that each of said 
lurality of photomask portions has a pre-selected transparency to radiation 

Corresponds in form to one of a first selected subset of said plurality of 
^microcups top openings; and 
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(d) said step of selectively exposing said radiation sensitiv^material includes 
selectively exposing the portion of said photoresist layer coordinate with said 
microcup top openings of said first selected microcup subset. 



24. A process as in Claim 23, wherein said process includes the step of: 

/ 

following said step of selectively exposing said photoresist layer, selectively 

removing said exposed portion of^said photoresist layer so as to selectively re- 

/ 

open the top openings of said first selected microcup subset. 



25. A process as in Claim 24, wherein: 

following said step of yselectively removing said exposed portion of said 
photoresist, said process includes the steps of: 

(a) selectively filling saiti first microcup subset via said re-opened microcup top 
openings with at least<j5neo 

i. a first electryphoretic di^lay pigment/solvent composition; and 

ii. a first liquid crystal compV 

(b) permanently closing and seal^a^ said re-opened top openings of said first 
microcup subset. 



26. A process as in Claim 25, wherein: 

following said step of permanently closing and sealing said re-opened top 
openings of said first microcup subset, said process includes the steps of: 

(a) repeating said photomask providing step by providing a second photomask, 
sa/d second photomask including photomask portions corresponding in form 
to the top openings of a second selected subset of said microcups; 

(b) repeating said aligning, moving, selectively imagewise exposing, and 
l§.electively removing steps with respect to said second photomask and said 
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second microcup subset, so as to selectively re-open said openings of said 
second microcup subset; 

(c) selectively filling said second microcup subset yii said re-opened microcup 
top openings with at least one of: 

i. a second electrophoretic display pigme^f/solvent composition; and 

ii. a second liquid crystal composition- 

(d) permanently closing and sealing said^ re-opened top openings of said second 
microcup subset. 

27. A process as in Claim 26, wherein: 

said step of providing a weo includes providing a microcup array, said array 
includes at least a third sunset of microcups distinct from said first and second 
subsets; and wherein fdlowing said step of permanently closing and sealing 
said re-opened top OTgnings-of^-sai^^ microcup subset, said process 
includes the steps of: ^ 

(a) removing said photoresist la^er for ayleast the top openings of said third 
subset of microcups; 

(b) filling said third microcup sublet via said re-opened microcup top openings 
with at least one of: ^ 

iii. a third ^lectrophoretic display pigment/solvent composition; and 

iv. a thira liquid crystal composition; 

(c) permanently closing and sealing said re-opened top openings of said third 
microcmp subset. 



28. A process as in claim 27, said process includes the steps of: 

laminating upon said sealed microcup array a top laminate, said top laminate 
i/hcludes a plurality of pre-pattemed conductor lines for addressing microcups 
/of at least one display device. 
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29. A process as in claim 28, said process includes the steps of: 

depositing a layer of adhesive b^meeiKthe said sealed microcup array and said 
pre-pattemed conductor lines W cmtirfg or lamination. 



30. An ^maratus for the preparation of a plurality of well-defmed s^ctures of at 
least one electtpnic device by the imagewise exposure of a layer of radiation sensitive 



material coated upon a support web, comprising: / 
a web dn 
said web; \ 



(a) a web drive mechanism engaging said support web sp^as to movably guide 



(b) a pre-pattemed photomask, said photomask comprises a strip fonhed as a 
continuous loop; ^ 

(c) a photomask alignment mechanism engaging said photomask, said alignment 
mechanism is mounted\djacent said Web so as to align said photomask loop 
adjacent to said web so that a portion of said photomask loop is in generally 
parallel orientation to at least a portion of said web; 

(d) a photomask drive mechani^ engaging /^id photomask for rolling said 
photomask loop, said phote^asKdrive meMm^ is synchronizable with said 
web drive mechanism/ so as to\ permil rqHing said photomask loop in 
synchronized motioi/relative to sai)i support web, said synchronized motion 
includes moving /at least a portion o"^ said photomask loop and at least a 
portion of said ^eb in parallel in substaniially the same direction; 

(e) said photoni^k pattern corresponds in form to at least one of said structures so 
as to permit an image of said stmcture to l^e projected by radiation passing 
througj/said photomask; and \ 

(f) a radiation source mounted in cooperative alignment with said photomask and 
web so as to permit the selective imagewise\exposure of said radiation 

/sensitive material by passage of radiation through sai)^ photomask. 
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31. An apparatus as in Claim 30, wherein: 

sakl synchronized motion of said synchronizable photomask drive mechanism 
includes moving at least a portion of said photomask loop afid at least a 
portion c^f said web in parallel at substantially the same vel^^dty. 

32. An apparatus^^s in Claim 31, wherein: 

(a) said support wth includes a plurahty o^onductor lines for addressing 

N 

microcups of at lea^t one display device' 

(b) said layer of radiatio^ sensitive competition is a radiation curable material for 
said structures, said sWctures a?e a plurality of microcups disposed as a 
microcup array for at least one jmsplay device; and 

(c) said photomask pattern cont^sponds in form to said plurality of microcups, so 
as to permit selectively ^poking said p^ciirsor material by an image of said 
microcups projected^ radiatiW from |^d radiation source passing through 
said photomask so/as to selectively curI^a^p(^ion of said precursor material 
while a portionyof said precursorVnaterial remains uncured, said selectively 
cured portion/corresponding to said plurality of microcups. 

33. An apparatus as in Claim 32, further co^iprising: 
a solvent application mechanism mounted adjacent said web so as to permit 

the application of at least a solvent for removing said uncured portion of said 

/ \ 

p^cursor material while leaving on said web said selectively cured portion, so 
as to form said microcup array upon said weby 



34. / An apparatus as in Claim 31, wherein: 
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(a) said support web includes a plurality of pre-formed microcups disposed in an 
micrWup array for at least one display device, each of said microcijps having a 
top opening; 

(b) said layer of radiation sensitive composition is a positivelyworking photoresist 
composition deposited upon said microcup array so as/fo close said plurality of 
microcup top openings; and 

(c) said photomask is a first photomask having a fi^ pattem; and 

(d) said first photomask pattem corresponds in form to said top openings of a first 

/ 

selected subset of said ^urality of mkrocups, so as to permit selectively 
exposing said photoresist layer by aiy&nage of said top openings of said first 
microcup subset by radiation passing through said first photomask so as to 
expose the portion of said photoresist layer coordinate with said top openings 
of said first selected microcup'^ubs^ while a portion of said photoresist layer 
remains unexposed. / \ 

35. An apparatus as in Claim 34, further comprising: | y 

a solvent application mechanism mounted acljacent said web so as to permit 
application of at/least a solvent for removin|^ said exposed portion of said 
photoresist layer while leaving on said microcup^rray said unexposed portion, 
so as to seleravely re-open the top openings of\said first selected microcup 
subset. / \ 

/' \ 

36. An appai;^tus as in Claim 35, further comprising: \ \ 

(a) a first microcup filling mechanism mounted adjacent Isaid web so as to permit 
the s^ective filling of said first microcup subset via sV^d re-opened microcup 
ton/ openings with at least one of: a first elY^ophoretic display 
.i)i^ent/solvent composition and a first liquid crystal dismay composition; and 
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/ 

web; \ / 



(b) a first mkfOQiip sealing mechanism mounted adjacent said web so as to pemiit 
the pemianent cibsing and seaUng said re-opened top openings of sakkfirst 
microcup subset. ; 

/ 

37. An apparatus aslin Claim 36, further comprising: 

(a) a second prepattei^ed photomask having a second pattern; 

I 

(b) a second photomask Mignment mechanism engaging said sfecond photomask, 
said second alignment mechmiism is mounted adjacent said web so as to align 
said second photomask loop adjacent to said web so /hat a portion of said 
photomask loop is in generally parallel orientation tp^t least a portion of said 

(c) a second photomask drive mechani^ engag^^ said second photomask for 

rolling said second photomask loop, said se^nd photomask drive mechanism 

\ / 

is synchronizable with said web drive liiechanism so as to permit rolling said 
second photomask loop in synchroni^ Motion relatijve^ said support web, 
said synchronized motion includes/noving at ^least a 
photomask loop and at least a portion of said web in 
the same velocity; and / \ 

(d) a second radiation source moimted in cooperative Wlignment with said second 
photomask and said web so as to permit the selecttve imagewise exposure of 

said radiation sensitive material by passage of radiation through said second 

/ \ 
photomask. / ^ 

(e) said second photomask/^attem corresponds in form lo said top openings of a 
second selected subset of said plurality of microcups, so as to permit 
selectively exposi^ig said photoresist layer by an image of said top openings of 
said second^i^crocup subset, and so as to expose the\^ortion of said 
photoresis^layer coordinate with said top openings of said s6cond selected 
microcup subset while a portion of said photoresist layer remains unexposed. 
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ortiMi of said second 
allel at substantially 



(f) a second solvent application mechanism mounted adjacent said web so ^Xo 
pemii^^the application of at least a solvent for removing said exposed^ortion 
of said photoresist layer while leaving on said microcup array saui^nexposed 
portion, so' as to selectively re-open the top openings of saidy^cond selected 
microcup subset; 

(g) a second microcup filling mechanism mounted adjacent said web so as to 
permit the selective filling of. said second microcup >^bset via said re-opened 
microcup top openings with at^east one of: a sejzJond electrophoretic display 
pigment/solvent composition and\ second Uquidf crystal composition; and 

(h) a second microcup sealing mechaWsm mourned adjacent said web so as to 
permit the permanent closing and s^aling^id re-opened top openings of said 
second microcup subset. \ 

38. An apparatus as in Claim 37, furmer comprising: 

(a) a third solvent application ra(echanism\mounted 
permit the application of at least a solvem for rent^yifTg said photoresist layer 
on a third subset of saidj)lurality of microcups of said microcup array, so as to 
re-open the top openings of said third micro^^up subset; 

(b) a third microcup filling mechanism mounted Adjacent said web so as to permit 
the filling of/said third microcup subset via said re-opened microcup top 
openings wtth at least one of: a third electropHoretic display pigment/solvent 
composition and a third liquid crystal compositionVand 

(c) a thirdl microcup sealing mechanism mounted adj^ent said web so as to 
perrnit the permanent closing and sealing said re-openeH^top openings of said 
third microcup subset. 




adiacent/§aid web so as to 
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39. An apparatus as in Claim 38L further comprising: 

a laminating mechanism nmuntej^^ad^^ said web so as to permit the 
adhesive lamination upon said'^micfoWp array of a top laminate, said top 
laminate includes a plur^ty of pre-j^tt^med conductor lines for addressing 
microcups of at least^ne display\jevice. 

40. A process as in Claim 2, wherein the conductoHmes are transparent to visible 
light. 



41. A process as in Claim 8, wherein conductor lines are transparent to visible 
light. 



1^ 

the donduc 



42. A process, as in Claim 20,^herein the donductor lines are transparent to visible 

light. / y 



43. A process as in Claijfn 28, wherein the conductor lines are transparent to visible 
light. ^ 

44. A process as in Claim 32, wherein the conductor lines are transparent to visible 
light. 



45. A process as in Claip/39, ^^rein the conductor lines are transparent to visible 



light. 



/ 




9 
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